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PROJECT DESCRIPTION
EXPLORATION OF A LANDSLIDE ON I-275 IN HAMILTON COUNTY.

HISTORIC RECORDS
NO HISTORIC BORING RECORDS WERE FOUND WITHIN THE LANDSLIDE AREA.
GEOLOGY

THE SITE IS LOCATED ON THE WESTERN SIDE OF THE UPLANDS BETWEEN THE
WHITEWATER AND GREAT MIAMI RIVERS, WHERE THE UPLANDS MEET THE
WHITEWATER RIVER FLOOD PLAIN. DRY FORK CREEK IS LOCATED JUST WEST OF
THE LANDSLIDE SITE. EMBANKMENT CONSTRUCTION FOR THE EXISTING
WESTBOUND LANES OF 1-275 HAVE IMPACTED THE SOIL CONDITIONS IN THE
LANDSLIDE AREA.

DEEP TO MODERATELY DEEP ALLUVIAL AND OUTWASH SOILS ARE PRESENT
WITHIN THE FLOOD PLAIN TO THE UNDERLYING ORDOVICIAN AGE SHALE AND
LIMESTONE BEDROCK. RELATIVELY SHALLOW GLACIAL AND RESIDUAL SOILS ARE
PRESENT TO THE UNDERLYING ORDOVICIAN AGE SHALE AND LIMESTONE BEDROCK
IN THE UPLAND AREA. EMBANKMENT FILL SOILS ARE PRESENT OVERLYING THE
NATURAL SOILS, WHERE EMBANKMENT CONSTRUCTION WAS PERFORMED FOR THE
EXISTING 1I-275 CONSTRUCTION.

REVIEW OF 1971 CONSTRUCTION PLANS INDICATE THERE WAS A PREVIOUS
EAST-WEST ORIENTED DRAINAGE WAY LOCATED NEAR STATION 281+00.

RECONNAISSANCE

HCN PERSONNEL VISITED THE SITE ON OCTOBER 5, 2011 AND AGAIN ON AUGUST
25, 2012. A CRESCENT SHAPED CRACK WAS OBSERVED IN THE WEST SHOULDER
OF THE PAVEMENT BETWEEN APPROXIMATELY STATIONS 281+90 TO 282+45 IN
OCTOBER 201. IN AUGUST 2012, AN ASPHALT PATCH WAS OBSERVED IN THE
AREA OF THE CRACK, AND THE CRESCENT SHAPED CRACK HAS REAPPEARED
THROUGH THE EXISTING PAVEMENT PATCH. THE TOP ELEVATION OF THE
GUARDRAIL WAS OBSERVED TO HAVE SETTLED DURING BOTH SITE VISITS. SOME
TREES WERE OBSERVED TO BE LEANING TOWARD THE TOE OF THE EMBANKMENT
SIDESLOPE WITHIN THE LANDSLIDE AREA. NO DEFINED TOE BULGE WAS
OBSERVED DURING EITHER SITE VISIT.

THE LAND USAGE AROUND THE PROJECT CONSISTS OF THE WOODED AREAS

BETWEEN THE INTERSTATE AND DRY FORK CREEK. THE LAND USE TO THE WET OF
DRY FORK CREEK IS COMMERCIAL AND IS USED AS A SAND AND GRAVEL PIT
MINING OPERATION. GRADES WITHIN THE LANDSLIDE AREA SLOPE FROM EAST TO

WEST AND CONSIST OF THE EXISITNG HIGHWAY EMBANKMENT. THE EXISTING

EMBANKMENT SIDESLOPE RANGES IN STEEPNESS FROM APPROXIMATLEY 2.2H:V

TO 2.5H:1IV. AND HAS A SLOPE HEIGHT OF BETWEEN 20 TO 25 FEET IN THE
LANDSLIDE AREA. BEYOND THE TOE OF THE EXISTING HIGHWAY EMBANKMENT,

THE GRADES FLATTEN TO APPROXIMATELY 6H:1V. TO NEARLY LEVEL. NEAR
STATION 281+00 BEYOND THE TOE OF THE EXISTING HIGHWAY EMBANKMENT, AN

EAST-WEST ORIENTED DRAINAGE WAY WAS OBSERVED.

SUBSURFACE EXPLORATION

A TOTAL OF 5 TEST BORINGS, DESIGNATED AS B-001-0-11 TO B-005-0-11, WERE
PERFORMED FOR THE LANDSLIDE AND ADJACENT CULVERT REPLACEMENT PROJECT
BETWEEN OCTOBER 18 TO 26, 2011. THE TEST BORINGS WERE DRILLED USING A
TRACK-MOUNTED DRILL RIG. THE DRILL RIG UTILIZED HOLLOW STEM AUGERS TO PERMIT
SPLIT-SPOON SAMPLING. SAMPLES WERE OBTAINED AT 2.5 TO 5 FEET INTERVALS FOR
THE FULL DEPTH OF THE SOIL PORTION OF THE BORINGS. DRILLING AND SAMPLING
PROCEDURES WERE PERFORMED IN GENERAL ACCORDANCE WITH AASHTO T206, AND
UNDISTURBED SAMPLES WERE OBTAINED AT THE DEPTHS SHOWN ON THE SOIL PROFILE IN
GENERAL ACCORDANCE WITH AASTO T207. THE HAMMER SYSTEMS USED WERE MOST
RECENTLY CALIBRATED ON SEPTEMBER 8, 2010. THE AVERAGE DRILL ROD ENERGY
RATIO (ER) FOR THE DRILL RIG USED TO PERFORM THE TEST BORINGS WAS 83.7
PERCENT. BORINGS B-003-0-11 TO B-005-0-11 WERE ADVANCED INTO BEDROCK AND
SAMPLED (AASHTO T225) USING NQ SIZE CORING EQUIPMENT.

EXPLORATION FINDINGS

THE TEST BORINGS DRILLED FOR THIS PROJECT GENERALLY ENCOUNTERED TOPSOIL AT THE
EXISTING GROUND SURFACE. EXISTING EMBANKMENT FILL SOILS WERE ENCOUNTERED BELOW
THE SURFICIAL MATERIALS AT THE TEST BORINGS. NATURAL INTERBEDDED GRANULAR AND
COHESIVE SOILS OF GLACIAL, RESIDUAL, ALLUVIAL AND OUTWASH ORIGIN WERE
ENCOUNTERED BELOW THE EXISTING EMBANKMENT FILL OR SURFICIAL SOILS. ORDOVICIAN
AGE SHALE AND LIMESTONE BEDROCK WAS ENCOUNTERED AT THREE TEST BORINGS AT
DEPTHS RANGING FROM 10 TO 25 FEET BELOW EXISTING GROUND SURFACE.

EXISTING EMBANKMENT FILL WAS ENCOUNTERED BELOW THE SURFICIAL MATERIALS AT TEST
BORINGS B-001-0-11, B-002-0-11 AND B-005-0-11. THE FINE-GRAINED EXISTING FILL SOILS
WERE CLASSIFIED AS SILTY CLAY (A-6B) OR CLAY (A-7-6). THE EXISTING EMBANKMENT
I%l(_)éITAS_I_IS‘_\?SNTAINED SHALE AND LIMESTONE PIECES OR FRAGMENTS WITH SOME LIMESTONE

AT BORING B-005-0-11 UNDERLYING THE SURFICIAL SOILS, GRANULAR ALLUVIAL AND
QUTWASH SOILS WERE ENCOUNTERED TO A DEPTH OF 12.5 FEET BELOW EXISTING GROUND
SURFACE. THESE GRANULAR SOILS WERE CLASSIFIED AS COARSE AND FINE SAND (A-3A) AND
GRAVEL AND/OR STONE FRAGMENTS WITH SAND, SILT AND CLAY (A-2-6 OR A-2-T).

UNDERLYING THE EXISTING FILL OR SURFICIAL MATERIALS IN B-001-0-11 TO B-004-0-11 AND
UNDERLYING THE NATURAL GRANULAR SOILS IN B-005-0-11, NATURAL FINE-GRAINED SOILS
WERE ENCOUNTERED OF GLACIAL OR RESIDUAL ORIGIN. THE ENCOUNTERED NATURAL
FINE-GRAINED SOILS WERE CLASSIFIED AS SILTY CLAY (A-6B) OR CLAY (A-7-6).

BEDROCK CONSISTING OF SHALE AND INTERBEDDED LIMESTONE WAS ENCOUNTERED AT
VARYING ELEVATIONS IN BORINGS B-003-0-11 TO B-005-0-11. THE SHALE VARIED FROM
HIGHLY WEATHERED TO MODERATELY WEATHERED AND WAS DESCRIBED AS VERY WEAK TO
WEAK. THE LIMESTONE VARIED FROM SLIGHTLY TO MODERATELY WEATHERED AND WAS
DESCRIBED AS MODERATELY STRONG.

GROUNDWATER DURING DRILLING WAS REPORTED AT EACH TEST BORING LOCATION.
GROUNDWATER WAS ENCOUNTERED DURING DRILLING OPERATIONS ONLY IN BORINGS
B-004-0-11 AND B-005-0-11. NO LONG-TERM WATER LEVELS WERE RECORDED.

LEGEND

ODOT CLASSIFIED
DESCRIPTION CLASS MECH./VISUAL
GRAVEL/STONE FRAGMENTS W/ SAND & SILT A-2-6 / -
GRAVEL/STONE FRAGMENTS W/ SAND, SILT & CLAY A-2-7 2 -
COARSE & FINE SAND A-3a / -
SILTY CLAY A-6b 3 3
CLAY A-7-6 7 10

TOTAL 24 13
INTERBEDDED SHALE & LIMESTONE VISUAL

INTERBEDDED SHALE & LIMESTONE WEATHERED VISUAL

BORING LOCATION - PLAN VIEW.

INSTRUMENTAL BORING LOCATION - PLAN VIEW.

DRIVE SAMPLE AND/OR ROCK CORE BORING PLOTTED TO VERTICAL SCALE ONLY.
HORIZONTAL BAR INDICATES A CHANGE IN STRATIGRAPHY.

we INDICATES WATER CONTENT IN PERCENT.
N, INDICATES STANDARD PENETRATION RESISTANCE
60 NORMALIZED TO 60% DRILL ROD ENERGY RATIO.
NUMBER OF BLOWS FOR STANDARD PENETRATION TEST (SPT):
X V7 X= NUMBER OF BLOWS FOR FIRST 6 INCHES.
Y= NUMBER OF BLOWS FOR SECOND 6 INCHES.
Z= NUMBER OF BLOWS FOR THIRD & INCHES.
W— INDICATES FREE WATER ELEVATION.
v INDICATES FREE WATER ELEVATION.
SS INDICATES A SPLIT SPOON SAMPLE.
ST INDICATES A SHELBY TUBE SAMPLE.
SPECIFICATIONS

THIS GEOTECHNICAL EXPLORATION WAS PERFORMED IN ACCORDANCE WITH THE STATE OF
OHIO, DEPARTMENT OF TRANSPORTATION, OFFICE OF GEOTECHNICAL ENGINEERING,
SPECIFICATIONS FOR GEOTECHNICAL EXPLORATIONS, DATED MAY 2010.

AVAILABLE INFORMATION

ALL AVAILABLE SOIL AND BEDROCK INFORMATION THAT CAN BE CONVENIENTLY SHOWN

ON THE GEOTECHNICAL EXPLORATION SHEETS HAS BEEN SO REPORTED. ADDITIONAL

EXPLORATIONS MAY HAVE BEEN MADE TO STUDY SOME SPECIAL ASPECT OF THE

PROJECT. COPIES OF THIS DATA, IF ANY, MAY BE INSPECTED IN THE DISTRICT DEPUTY

DIRECTOR’S OFFICE, THE OFFICE OF GEOTECHNICAL ENGINEERING AT 1600 WEST BROAD

ggRLEETBUOSR BI-I_III'%OOFFICE OF STRUCTURAL ENGINEERING AT 1980 WEST BROAD STREET IN
MBUS, .
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LOCATION MAP
SCALE IN MILES
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PARTICLE SIZE DEFINITIONS

PROJECT

LOCATION |

0.074 mm 0.005 mm

‘ CLAY

12" 3 2.0 mm 0.42 mm
BOULDERS‘ COBBLES ‘ GRAVEL ‘ COARSE SAND FINE SAND SILT
No. 10 SIEVE ~ No. 40 SIEVE  No. 200 SIEVE
RECON. - JDD 10/5/201 JWW 8/25/2012
DRILLING - CJB 10/8/2011-10/26/20M
DRAWN - KUM 9/14/2012-8/17/2012

REVIEWED - JDD

9/18/2012
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CROSS SECTION STA. 282+10
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UNCONFINED COMPRESSION TEST
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UNCONFINED COMPRESSION TEST
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Sample No. 1
Unconfined strength, psf 2403.8
Undrained shear strength, psf 1201.9
Failure strain, % 5.4
Strain rate, in./min. 0.055
Water content, % 16.2
Wet density, pcf 134.4
Dry density, pcf 1157
Saturation, % 95.7
Void ratio 0.4566
Specimen diameter, in. 2.850
Specimen height, in. 5.580
Height/diameter ratio 1.96

Description: BROWN GRAVEL AND/OR STONE FRAGMENTS WITH SAND, SILT & CLAY

Sample No. 1
Unconfined strength, psf 2118.8
Undrained shear strength, psf 1059.4
Failure strain, % 5.5
Strain rate, in./min. 0.047
Water content, % 16.6
Wet density, pcf 131.2
Dry density, pcf 112.6
Saturation, % 89.9
Void ratio ) 0.4972
Specimen diameter, in. 2.820
Specimen height, in. 4,700
Height/diameter ratio 1.67
Description: LIGHT BROWN SILTY CLAY

LL =40 | PL=21 PI=19 | Assumed GS=2.70 [ Type: ST

LL=42 | PL=18

| PI=24 | Assumed GS= 2.70 Type: ST

Project No.: N1115271
Date Sampled: 11-11-11

Remarks:
Lab No. 8799

Figure

Source of Sample: B-004-0-1
Sample Number: 4/ST

1 Depth: 7.5-9.5'

Project: HAM-275-5.28 - TASK ORDER M - PID 92075

Client: OHIO DEPARTMENT OFTRANSPORTATION DISTRICT 8

HC

N:\HCNProjects\ AutoCAD\ 2011\ 111\ 1115271\92075YD001.dgn

Tested By: SV

Checked By: GS

UNCONFINED COMPRESSION TEST
. Nutting

Project No.: N1115271
Date Sampled: 11-11-11

Remarks:
Lab No. 8789

Figure

Client: OHIO DEPARTMENT OFTRANSPORTATION DISTRICT 8

Project: HAM-275-5.28 - TASK ORDER M - PID 92075

Source of Sample: B-005-0-11 Depth: 2.5-4'
‘Sample Number: 2/ST

UNCONFINED COMPRESSION TEST

HG

Tested By: SV

Checked By: GS -

DRAWN
KJM
CHECKED
JDD

LANDSLIDE EXPLORATION
COMPRESSIVE STRENGTH TEST RESULTS

~ HAM-275-5.28
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